The X-ray photoelectron spectroscopy (XPS) were recorded on a Perkin-Elmer PHI 5000C
ESCA system equipped with a dual X-ray source, using the Mg Kα (1253.6 eV) anode and a hemispherical energy analyzer. The background pressure during data acquisition was kept below 10 −6 Pa. All binding energies were calibrated using contaminant carbon (C1s = 284.6 eV) as a reference.
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Fig. S3
H 2 -TPR profile of the catalyst.
Temperature-programmed reduction by hydrogen (H 2 -TPR) was carried out on a Tianjin XQ TP5080
auto-adsorption apparatus. Before the reduction process, the catalyst was outgassed at 300 o C under N 2 flow for 30 min and then cooled down to room temperature. Afterwards, the reactor temperature was raised to 600 o C at a constant heating rate of 10 o C·min -1 in H 2 (5 vol. %)/N 2 with a flow rate of 30 mL·min -1 and the H 2 consumption data was recorded by a thermal conductivity detector (TCD).
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Fig. S4 NH 3 -TPD profile of the catalyst
Temperature-programmed desorption experiments of ammonia (NH 3 -TPD) were performed on the same Tianjin XQ TP5080 auto-adsorption apparatus and the desorption amounts of NH 3 was also monitored by the TCD. Prior to the experiments, the catalyst was pretreated at 300 o C in a flow of He (30 mL·min -1 ) for 0.5 h and then cooled to 100 o C (under He protection). Subsequently, the samples were exposed to high purity anhydrous ammonia at 100 o C for 90 min, followed by He purging for 1h.
Finally, the temperature was raised from 100 to 600 o C in He flow at a ramping rate of 10 o C·min -1 . and presents the stacking structure of the three-dimensional layered nano cube. The nano cube is formed by stacking a porous sheet layer, and the whole titanium mesh surface is composed of a three-dimensional hierarchical ordered structure. With the change of solution concentration, the morphology is different. When the molar amount of Mn is 4mmol, the load of the surface active component on the titanium wire mesh is maximum and the layered cubic structure is the most regular and has the most exposed surface, which is useful to the adsorption and activation of the gas molecules in the process of denitrification and improve the catalyst activity. After calcined form with an array of three-dimensional hierarchical porous nanocubes, they evenly coated on the surface of titanium mesh and form a stable morphology structure after 12h. The structure does not change with the increase of the reaction time. The NO conversion of the catalyst was about 90% when it was not in steam. After the introduction of 10 vol. % H 2 O at 275 o C, the conversion rate slow down to 80% during the 6h
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test. The present of water vapor and NH 3 molecules on the surface of the catalyst activity compete for adsorption sites made to inhibit the reactive gas molecules adsorption and activation. However, after removing H 2 O, the conversion of NO remained unchanged.
